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Abstract
 
Thirty-^two untrained subjects were offered a free
 
aerobics exercise program. Levels Of mood were
 
described by participants, both before and after
 
exercise; changes in endorphin levels, as a function of
 
exercise, were obtained for 23 of the subjects and ail
 
subjects completed the Beck Depression Inventory, the
 
Speilberger State Anxiety, the Hassles Scale, the
 
Cornell Medical Index (CMI), and the self-report
 
questionnaire. Changes in endorphin levels did not
 
correlate with levels of compliance, nor was a
 
significant correlation found between affect or anxiety
 
and numbers of sessions attended. However, weight and
 
number of physical symptoms reported did Correlate with
 
number of sessions attended. We also found that those
 
subjects with low level anxiety and less intense
 
hassles were more likely to attend a greater number of
 
the exercise sessions.
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THE RELATIONSHIP BETWEEN EXERCISE COMPLIANCE/
 
PERCEIVED INTENSITY AND CHANGES IN ENDORPHIN LEVELS
 
PRE AND POST EXERCISE
 
ExerGise Benefits and Coaoliance
 
The health benefits of regular exercise are widely
 
acknowledged throughout our culture. Compliance with
 
an ongoing program of exercise activity has been
 
correlated with a decrease in cigarette smoking and
 
obesity (Martin and DUbbert/ 1982)/ as well as a
 
decrease in reported illness (Kriska/ Bayles, Carley
 
and LaPorte, 1?86). Exercise has also been cited as a
 
positive influence oii the public health (Pollock/ 1988)
 
and has been seen as potentially integratable with
 
therapy (Buffone, 1984). However, current data suggest
 
that apprpximately 50 percent of medical patients, 20
 
to 50 percent of psychotherapy clients and 30 to 70
 
percent of individuals participating in exercise
 
programs do not comply with their scheduled programs
 
(Sperry, 1985). Therefore, investigating the link
 
between exercise and those that do comply is a fertile
 
area of research at this time. If we could ascertain
 
why certain people are able to comply with ongoing
 
exercise programs/ perhaps we could assist those that
 
appear unable to do so. Changes in mood in response to
 
exercise may be a component of this process and may be
 
related to a biblogically mediated d.ifference between
 
these two groups in regard to a change in endorphin
 
levels.
 
Endorphin LeveIs and Exercise
 
Isolated in 1975, endorphins are a collection of
 
opiate-like neuro-chemicals scattered throughout the
 
nervous system, which are believed to have profound
 
effects upon the neurohormonal regulatory mechanism of
 
the brain stem. They are thought to be endogenous
 
morphirie^like substances, which interact with opiate
 
receptors in the brain areas involved in the
 
transmission of informatibh about pain. B-endorphin is
 
formed in the pituitary, from B-lipotrophin, which Is
 
itself generated during the formation of adrenocort ­
icotrophic hormone (ACTH) (Power & Howley, 1990). It
 
is believed that endorphins
 
have the potential to alter pain perception,
 
mood, respiration and the release of
 
pituitary hormones. Endorphins have been
 
found in the pituitary gland,
 
gastrointestinal tract, and throughout the
 
central nervous system. Gheraically, the
 
endorphins are peptides, sequences of several
 
linked amino acids" (Wilson and Elmassian,
 
198i, p.722).
 
Their release is also thought to be related to
 
exercise; "Endorphins, primarily beta-endorphin, are
 
elevated with exercise, which places athletic activity
 
in a pivotal role to modulate — usually by inhibition
 
—diverse physiological functions" (Allen, 1983,
 
p.115).
 
Since their discovery, much research has explored
 
the function of enddrphins in conjunction with elevated
 
stress levels and exercise. The primary role of these
 
endogenous opioid peptides is still unclear, but there
 
are data to support the fact that stressors of differ'­
ent types, ineludirig exercise, activate their release
 
(Colt, 1981; Farrell, 1982; Grossman, 1985; Lunberg,
 
1979; SimantoV, 1976). Not all of the findings have
 
been consistent in regard to the amotint of increase in
 
endorphins as a function of the intensity of the exsr­
cise performed. Farrell, Gates, MuJcsudt and Morgan
 
(1982) found a significant rise in endorphins following
 
one-half hour of running at 60 percent maximal oxygen
 
uptake (V02 max), but not at 75 percent or 80 percent.
 
However, Colt and Frant2 (1981) reported a more pro
 
nounced elevation after a strenuous run than an easy
 
run. Kraemer, Blair, Kraemer and Castracane (1989)
 
found no rise in endorphin levels 15 or 30 minutes
 
after exercise, nor 30 minutes after recovery- Elias,
 
Fairshter, Pandian, Domurat and Kayaheh (1989) found a
 
(Jifference between trained and untrained male subjects,
 
with an endorphin rise only in trained subjects. They
 
speculate that this represents a difference In the
 
processing of the opioid precurser molocule in the two
 
groups. Rahkila, Hakala, Salminen and Laatikaninga
 
(1988) found that in endurance athletes intensive
 
running with an anaerobic respons® caused an increase
 
in the concentration of beta-endorphins, whereas,
 
slight aerobic exercise did not elicit any increase.
 
Rahkila etal. (1987) had found an elevation in an
 
indoor treadmill condition with tfained subjects, but
 
not in an outdoor run. While these results at first
 
appear confusing, one possible explanatory.hypothesis
 
is that the degree of stress the subject subjectively
 
perceives is more influential on endorphin levels than
 
the actual stress or intensity incurred. Farrell et
 
al.'s (1982) trained athletes may have experienced more
 
stress at the 60% V02 max, then at the higher levels of
 
intensity because they were more familiar with the
 
higher levels. Rahkila et al.'s (1987) trained sub
 
jects may have also experienced more stress on an
 
indoor treadmill in laboratory conditions than on the
 
outdoor run because, again, they were more familiar
 
with running outdoors. The use of different types of
 
exercise, the difficulty of accessing perceived and
 
actual intensity and the use of trained athletes in
 
most studies has made it difficult to compare these
 
studies to each other and to generalize to the general,
 
relatively untrained population.
 
Exercise and Affect
 
Another factor that has been difficult to access
 
is the effect of endorphins on mood. It has been
 
speculated that the increase in endorphin levels
 
following exercise is associated with an improvement in
 
affect (Bahrke, 1978; Barchas, 1972; Benson, 1975;
 
Morgan, 1978). A relevant study in this regard was
 
conducted in 1981 by Haier, Quaid and Mills. These
 
investigators evaluated pain thresholds of 15 habitual
 
runners. A 3 pound weight was placed on the first
 
joint of their index finger until they experienced
 
pain. Following this baseline test, they were injected
 
with 10 mg. of Naxolene or a placebo. The subjects
 
then ran a mile and pain sensitivity was evaluated
 
after the run. The placebo (and potentially endorphin­
producing condition) was associated with a 25 percent
 
increase in pain threshold, whereas the Naxolene group
 
reported a 4 percent decrease. Haier etal. (1981)
 
interpreted their pain-related findings as a basis for
 
speculating that mood changes are associated with
 
jogging.
 
In another recent investigation, Farrell et al.
 
(1982) evaluated trained runners before and following a
 
10 mile race. Anxiety was found to decrease from a
 
mean value of 10.8 prior to the race, to a mean value
 
of 5.6 after the race. This reduction was
 
statistically significant, but could be cohfounded by
 
the natural decrease of anxiety expected after a
 
performance is completed. Morgan (1984) observed that
 
the endorphin hypothesis of exercise — induced
 
euphoria — is both supported and rejected, depending
 
on the particular investigation you choose to cite. In
 
addition, most of the studies to date employ subjects
 
that are habitual exercisers. Therefore, we have no
 
way of assessing how an increase in endorphin level may
 
affect mood in untrained subjects. To the degree that
 
improvement in mood, as a function of exercise, may be
 
related to improved levels of compliance, this may be
 
an important factor meriting additional investigation.
 
The purpose of the current study was to explore
 
the biologically mediated difference between untrained
 
subjects that comply with ongoing exerGise programs and
 
those that do not. Specifically, this study evaluated
 
the degree to which changes in endorphin levels related
 
to exercise affected the level of compliance in
 
untrained subjects.
 
METHODS
 
Subiec-ts
 
Thirty-two female subjects were selected from
 
volunteers from the University community for their
 
relative homogeneity in regard tO their physical
 
capacity. They were preassessed and asked to complete
 
a questionnaire (Appendix E). Details and risks of the
 
test were described and written consents obtained. All
 
of the subjects expressed an interest in beginning an
 
exercise program and none were participating in any
 
other exercise program on a regular and ongoing basis.
 
Twenty-five of the 32 subjeGts listed time and/or money
 
to join a program as their previous main obstacles.
 
This information was Obtained in an initial assessment
 
questionnaire, in addition, in order to obtain a
 
baseline measure of affective state, standardized tests
 
of both anxiety and depression were administered.
 
Assessment Instruments
 
A battery of psychological tests were administered
 
to each subject. Questionnaires were chosen to assess
 
depression, anxiety and perception of life hassles and
 
exercise interst and history. As such sxibjects were
 
assessed on:
 
1. 	 Ijevel of depression using the Beck Depression
 
Inventory (Beck, Ward, Mendelson. Mock and
 
Gabaugh, 1969) (Appendix A);
 
2. 	 State anxiety using the Spielberger state Anxiety
 
Index (Spielberger, Gorsch and Lushene, 1970)
 
(Appendix B);
 
3. 	 General Physical Symptoms using the Cornell
 
Medical index (Brodman, Gadmann and Wolff, 1956)
 
(Appendix C);
 
4. 	 Perception of life's hassles using the Hassle's
 
Scale (Kanner, coyone, Schaefer and Lazarus, 1981)
 
(Appendix D)?
 
5. 	 Exercise and personal history as measured by a
 
self-report c[uestipnnaire (Appendix E).
 
6. 	 To record affect, pre and ppst exercise, a Likert­
type scale questionnaire (Appendix F) was given to
 
each subject at each exercise session. To develop
 
this questionnaire, we first gave 51 people a
 
group of affect words (Appendix G) to respond to,
 
and then ran a principle component analysis. We
 
found these words all loaded as tt]is same factor,
 
SO we reduced the numbers of words subjects had to
 
respGnd to at each session­
Procedure
 
Exercise Program Employed. All subjects
 
volunteered to participate in an exercise program
 
described as on campus and free of charge. After the
 
initial class, they were given a schedule of the 15
 
classes offered each week. All subjects indicated they
 
now had the time for this program, as well as support
 
for this program from home.
 
All subjects participated in organized aerobic
 
classes. All aerobics classes were taught by a
 
qualified certified instructor (Nautilus Aerobics Plus
 
certification course) at various locations on campus.
 
Each class lasted exaGtly 30 minutes and worked the
 
entire body. The instructor left immediately upon
 
completion of the class and arrived after the class was
 
assembled. No contact was made between subjects and
 
instructor, to eliminate increased motivation due to
 
encouragement of particular subjects.
 
Phvsioloaical Measures
 
Before the initial Class, venous blood samples
 
were collected from an antecubital vein by venipuncture
 
and 24 samples were tested according to Farrell et
 
al.'s (1982) design and procedure to establish resting
 
B-en levels. All initial testing was done in the
 
10
 
morning. Subjects were required to have fasted and to
 
have refrained from any exercise 12 hours prior to this
 
class. Both before and after the initial session,
 
subjects were asked to evaluate their current mood on a
 
10 point Likert type scale.
 
Imraediately following the initial aerobic class,
 
subjects were asked to evaluate, using a 5 point
 
Likert-type scale, their perceived intensity level
 
during the class. Then, blood samples were taken for a
 
second time using the procedure previously described.
 
Changes in endorphin levels were computed by
 
subtracting the post-exercise levels from the pre­
exercise ones.
 
Post Program Measures. Gompliance with the
 
program was monitored using a sign-in sheet provided by
 
the instructor. Each subject's compliance score
 
represented the total number of sessions attended (out
 
of the 123 possible sessions). Upon completion of the
 
entire study, all subjects regardless of their level of
 
exercise compliancs were contacted and debriefed.
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SUMMARY OF HYPOTHESES
 
It was hypothesized that (1) Ghanges in endorphin
 
levels before and after exercise the initial sessioh;
 
(2) level of depression; (3) level of perceived stress;
 
(4) level of perceived exercise intensity; and (5)
 
change in affect before and after exerciise would
 
predict compliance (where compliance is operationally
 
defined as attending aerobics sessions). Specifically,
 
it was hypothesized that subjects showing a greater
 
change in endorphin levels pre and post exercise would
 
attend more sessions, while subjects who evidertced
 
higher levels of depression would attend less. It also
 
was hypothesized that subjects who experienced higher
 
levels of anxiety would be less compliant with the
 
exercise program, while those who reported lower levels
 
of anxiety would be more likely to comply. Finally, it
 
was hypothesized that those subjects with a positive
 
change in affect (pre and post exercise) would attend
 
more exercise sessions than those who did not
 
experience a positive change. In regression language,
 
the five hypotheses above are that endorphin changes,
 
depression (measured by the Beck Depression Inventory),
 
perceiVed stress (measured by the Hass1es Scale),
 
perceived exercise intensity (measured by a self-report
 
12 •
 
Likert scale), and change in affect (measured by self-

report Likert scale), would predict compliance with the
 
exercise program (measured by the number of sessions
 
attended).
 
13
 
RESULTS
 
Given that not all subjects completed all of the
 
measures, the subjects were assigned to two groups.
 
Group I completed all of the questionnaires (including
 
Beck's Depression Inventory, Speilberger's State
 
Anxiety/ Hassles Scale, Cornell Medical Inventory,
 
Self-rated Intensity and Affect Scales pre and post
 
exercise), but no endorphin level was obtained on these
 
subjects (pre or post exercise) due to lack of funds;
 
Group I is referred to as the No-Endorphin Group.
 
Group II completed all of the aforementioned
 
questibnnaif'es/ and their endbfphin levels were
 
measured pre and post exercise; Group II is referred to
 
as the Endorphin Group.
 
The data were handled through an all possible
 
subsets regression (BMDP-9r), with the data for the two
 
groups of subjects analyzed separately. All possible
 
subsets regression is a stepwise multiple regression
 
analysis that selects the single best predictor, the
 
best subset of two predictors, three predictors, and so
 
forth, until all variables have been included, and then
 
selects the best subset of predictors of compliance
 
with the exercise program. BMDP-9R defines "best
 
predictors" as the variable or linear combination of
 
• ' 14 ■ ■ ■ 
some subset of the variables that maximizes —i.e.,
 
that accouhts for the most variance in number of
 
sessions attended.
 
A correlation matrix between the predictors and
 
compliance was obtained for the No Endorphin Group, and
 
is given in Table 1. As indicated in Table 1, the two
 
strongest, isolated, single predictors of compliance
 
(number of sessions attended) were weight (r=!=.403 or
 
16% of the variance) and number of physical symptoms
 
reported (r=.24 or 5% of the variance).
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Table 1
 
Bivariate Correlations Between Predictors and Sessions
 
Attended for the No-Endorphin Subiectg <'N=9V
 
Variable
 
Difference in happiness level
 
pre and post exercise
 
Level of perceived intensity
 
Cornell Medical Inventory
 
Beck Depression Inventory
 
Frequency of hassles
 
Weight
 
Height
 
Speilberger's State Anxiety
 
Intensity of hassles
 
Correlation with
 
Sessions Attended (r)
 
.067
 
.055
 
.244
 
.095
 
.044
 
.427
 
.002
 
.049
 
.080
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Tables 2-5 present the All Possible Subsets
 
regression for the No Endorphin Group, where is the
 
multiple correlation between the predictor(s) and
 
number of sessions attended; CP is the criterion for
 
the stepwise selection of the predictors; and t is a
 
two—tailed significance test of R. Table 2 indicates
 
that no single variable alone was a better predictor of
 
sessions attended than any other variable, and that
 
each variable in isolation was a poor predictor, in
 
addition, as shown in Table 2, no two-variable
 
combinatipn was a good predictor of number of sessions
 
attended, and no specific two-variable combinations was
 
better than any other. Table 3 presents the best
 
subsets Of three and four predictor variable
 
combinations. The three best predictors were weight,
 
number of physical symptoms reported, and intensity
 
levels of hassles: people who were overweight, had a
 
number of physical complaints, and had less intense
 
hassles were most likely to attend the aerobics
 
sessions. These three variables accounted for 48.7% of
 
the variance in sessions attended.
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Table 2
 
Best Subsets of One and Two PrediGtors of Number of
 
Sessions Attended by the No'-Endbrphin Siib-iects
 
One-variable predictors
 
Weight
 
Cornell Medical Index
 
Beck Depression Inventory
 
Intensity of hassles
 
Differences in happiness
 
(pre and ppst)
 
Perceived Intensity
 
Speilberger's State Anxiety
 
Frequency of hassles
 
Height
 
J.2
 CP
 
.182 5.43
 
.059 8.80
 
.009 10.18
 
.006 10.25
 
.004 10.31
 
.002 10.35
 
.002 10.37
 
.001 10.38
 
.000 10.43
 
ftable continues"i
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Table 2 (continued)
 
Best Subsets of One and Two Predictors of Number of
 
Sessions Attended by the No-Endorphin Subjects
 
CP
 
Two-variable subsets of predictors
 
Weight/intensity of hassles .258 5.34
 
Cornell Medical Ind./weight .220 6.40
 
Beck Depressioh Inv./weight .203 6.86
 
weight/height .196 7.03
 
Freq. of hassles/weight .191 7.19
 
Diff. in happiness/weight .189 7.23
 
Perceived intensity/weight .185 7.34
 
Weight/Speilberger's state .184 7.37
 
Cornell Med. Ind./hassle intensity .148 8.36
 
Cornell Med. Ind./freq. of hass. .148 8.37
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Table 3
 
Best 3- and 4-Variable Subsets Predicting Sessions
 
Attended for No*-Endorphin Subjects
 
CP T Statistic
 
Best subsets of 3 predictor variables
 
Weight .319 5.66 2.76 
Hassle intensity 3.35 
Cornell Medical Index -2.98 
Best subsets of 4 predictor variables
 
Cornell Medical Index 2.99
 
Frequency of hassles -1.17
 
Weight 3.31
 
intensity of hassles -2.65
 
20
 
The best four predictors of sessions attended were
 
the best three, with the addition of the frequency of
 
hassles reported. This 4~variable set accounted for
 
52.8% of the variance in sessions attendedi people who
 
were overweight, had a number of physical complaints,
 
had mild hassles, and reported few hassles were most
 
likely to attend the aerobics sessions. There were no
 
other best subsets. Because the best three predictors
 
accounted for 48.7% Of the variance in sessions
 
attended, and adding the six other predictors accounted
 
for only 59.9% of the variance in sessions attended,
 
the 9R program selected the set of three as the best
 
and most efficient subset of predictors of exercise
 
compliance. Table 4 presents the statistics for this
 
best subset.
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Table 4
 
Statistics on the Best Subset of Predictors of
 
Compliance for the NQ-Endorohin Subiects
 
Regression Contrib.
 
Variable Co-efficient T Statistic to
 
Cornell Med. Ind. .5449 2.76 .228
 
Weight .3266 3.35 .338
 
Hassle intensity -24.2626 -2.98 .267
 
Best Subsets Overall Statistics
 
R = 0.698
 
R^ — 0.487 (48.7% of the variance in compliance)
 
F = 5.39
 
df = 3, 17
 
P < .01
 
22
 
Tables 5-9 present the All Possible Subsets
 
regression for the second group of subjects, on whom
 
endorphin levels pre and post exercise were obtained.
 
Table 5 gives the bivariate correlations between all
 
predictors and number of sessions attended. The two
 
strongest, igoiated predictors for this group of
 
subjects were weight (r=.648) and number of physical
 
symptoms (r=.628).
 
23
 
Table 5
 
Bivariate Correlations Between Predictors and Sessions
 
Attended for the Endorphin Subjects YN=23'>
 
Variable
 
Difference in happiness level
 
pre and post exercise
 
Level of perceived intensity
 
Cornell Medical Index
 
Beck Depressibn Inventory
 
Frequency of hassles
 
Weight
 
Height
 
Difference in endorphin level
 
pre and post exercise
 
Spielberger's state Anxiety
 
Intensity of hassles
 
Correlation with
 
Sessions Attended (r)
 
.070
 
,047
 
628
 
156
 
059
 
,648
 
077
 
104
 
198
 
154
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Table 6 indicates that there was no single
 
variable, nor any two or three variables together, that
 
predicted number of sessions attended well, or better
 
than, other sets.
 
Table 6
 
Best Subsets of one and Two Predictors of Number of
 
Sessions Attended by the No-Endorphin Subjects
 
r2 CP
 
One-variable predictors
 
Weight .420 7.lo
 
Cornell Medical Index .393 7.96
 
Beck Depression Inventory .024 20.13
 
Intensity of hassles .023 20.15
 
Difference in endorphin level
 
pre and post exercise .010 20.58
 
Differences in happiness
 
(pre and post) .004 20.77
 
Perceived Intensity .002 20.86
 
Speilberger's Sta^e Anxiety .039 19.64
 
Frequency of hassles .003 20.81
 
Height ' .005 20.73
 
(table continues1
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Table 6 (continued)
 
Best Subsets of One and Two Predictors of Number of
 
Sessions Attended by the Endorphin Subjects
 
Two-variable subsets of predictors
 
Cornell/hassle intensity
 
Cornell Medical Ind./weight
 
Weight/height
 
Ferceived intensity/weight
 
Freq, of hassles/weight
 
Diff. in happiness/weight
 
Weight/state
 
Weight/diff. in endorphin level
 
Cornell Med. Ind./freq. of hass.
 
Come11 Med. Ind./height
 
GP
 
.536 5.27
 
.518 5.85
 
.503 6.34
 
.478 7.18
 
.449 8.12
 
.441 8.40
 
.440 8,42
 
.438 8.49
 
.437 8.52
 
.431 8.73
 
(table cQntinues'i
 
26
 
Table 6 (continued)
 
Best Subsets of One and Two Predictors of Number of
 
Sessions Attended by the Endorohin Subjects
 
Three-variable subsets of predictors
 
Cornell/weight/intensity
 
of hassles .624
 
Cornell/weight/height .603
 
Cornell/State/hassle int. .597
 
Cornell/hasslefreg./weight .589
 
Cornell/height/hassle int. .588
 
Perceived intensity/
 
Cornell/weight .575
 
Perceived intensity/
 
weight/height .548
 
Weight/height/state .545
 
Cornell/Beck/hassle int. .544
 
Cornel1/weight/state .542
 
CP
 
4.35
 
5.05
 
5.27
 
5.53
 
5.54
 
5.97
 
6.85
 
6.96
 
6.99
 
7.05
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Table 7 shows that the number of physical symptoms
 
(measured by the Cornell Medical Index or CMI), weight,
 
height and hassle intensity were chosen as the best 4­
predictor package of sessions attended. This 4-varia­
ble subset accounted for 72% of the variance in number
 
of sessions attended. Five variables (Cornell Medical
 
Index, weight, height, Speilberger's State Anxiety and
 
Hassle Intensity) accounted for 80% of the variance,
 
Table 7
 
Best Subset of Four Variables
 
Variable T Statistic
 
Cornell Med. Inyentory 1.027 2.91 
Weight 0.271 2.28 
Height -1.882 -1.94 
Hassle intensity ■22.282 -2.15 
Table 8
 
Best Subsets with Five Variables
 
T Statistic
 
3.55
 
2.44
 
-2.57
 
2.02
 
-2.76
 
1.64
 
4.17
 
2.05
 
-3.02
 
2,72
 
-3.40
 
Variable 

Cornell Med. Index 

Weight 

Height 

Speilberger's state
 
anxiety 

Hassle intensity 

Best Subsets with Six Variables
 
Co-efficient 

1.123 

.257 

-2.25 

.474 

-25.703 

Variable
 
piJcference in happiness
 
pre and post 

Cornell Med, Ind. 

Weight 

Height 

SperIberger"s state
 
anxiety 

Hassle intensity 

2,275 

1.359 

.208 

-2.478 

,769 

-34.163 
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and six, variables, (difference in happiness pre and
 
post exercise, Cornell Medical Index, weight, height,
 
Speilberger's State Anxiety and Intensity Hassles)
 
predicted 85% of the variance. There was no best
 
subset with seven, eight, nine or ten variables. The
 
9R selected the five variable subset as the best and
 
most efficient (smallest) subset of the variables for
 
the Endorphin Group, and the statistics for that Subset
 
are presented in Table 9. In this group, people who
 
were overweight, shorter, had a number of physical
 
complaints, felt somewhat anxious but did not feel that
 
their hassles were extremely intense/ were most likely
 
to attend the exercise sessionsi
 
30
 
 Table 9
 
Statistics on the Best Subset of Predictors of
 
Coinpliance for the Endorphin Subjects
 
Regression Contrib.
 
Variable Co-efficient T Statistic to
 
Cornell Med. Inv. 1.123 3.55 ,250
 
Weight 0.257 2.44 .118
 
Speilberger's state
 
Height -2.254 '2.57 .131
 
anxiety .474 2.02 080
 
Hassle intensity -25.703 ■2.76 150
 
Best Subsets Overall Statistics 
R = .895
 
r2 = .801
 
F = 8.09
 
df = 5, 10
 
P < .01
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DISCUSSION
 
Total score on the Cornell's Medical Index (CMI),
 
height and weight were control variables and it is
 
serendipitous that they emerged as powerful predictors.
 
It appears that the more physical symptoms, and
 
increased weight in proportion to height, the more
 
likely our subjects were to attend the exercise
 
sessions. The fact that these were predictors for both
 
groups indicates that they may be significaht factors
 
in determining Who complies with an exercise program
 
and who does not for untrained subjects. This suggests
 
that we might be able to increase the number of people
 
who attend, and continue to attend exercise programs
 
with advertising that focuses on the weight'-reduction
 
benefits, as well as the relief-from-symptoms benefits
 
of exercise.
 
For the endorphin group two other variables
 
emerged — height and Speilberger's state anxiety. The
 
correlation between these predictors and number of
 
sessions attended was much greater for the Endorphin
 
Group (89%) than for the No Endorphin group (57%).
 
This difference cannot be explained in light of the
 
fact that the total group was divided randomly, and
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only economics prevented us from obtaining endorphin
 
levels for all subjects.
 
Our hypothesis that differences in compliance
 
would be found for those who had a change in endorphin
 
levels (pre and post exercise) and those who did not,
 
was not supported. However, as noted earlier, changes
 
in endorphin levels with exercise (for untrained sub
 
jects) has not been found with any consistency (Elias
 
et al., 1989) — especially after aerobic exercise
 
(Rahkila et al., 1988). Some have suggested tht these
 
endorpphin changes do not appear because plasma may
 
simply not reflect the influences of endorphihs in the
 
brain (Morgan, 1984).
 
Thus, our failure to find the predicted
 
relationship between endorphin changes and compliance
 
is open to several possible interpretations, none of
 
which can be adopted here with certainty.
 
Weight was a consistent predictor for both groups.
 
Women who were heavier also appeared more motivated.
 
Thus, weight reduction may be a prime motivator for
 
exercising. Hassle intensity also emerged as a
 
predictor—- if the intensity of the hassles was not
 
great, the women attended more classes than those who
 
experienced the hassles in their lives as more intense.
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Height (which correlated negatively with compliance)
 
emerged as a predictor for the second group of
 
subjects. Height may have played a role in compliance
 
because it correlates with weight (overweight subjects
 
were more compliant). State anxiety also appeared as a
 
predictor for the second group indicating that those
 
with some anxiety were more likely to attend sessions.
 
Thus, we speculate that people who are severely
 
stressed by intense hassles do not comply with exercise
 
because they are too stressed to attend sessions, but,
 
perhaps some anxiety (possibly related to their
 
overweight and physical symptoms), is needed to
 
motivate people to exercise.
 
These results are based on a small sample from
 
whom generalizations must be limited. Nonetheless, we
 
do note that psychological measures that are generally
 
assumed to be related to exercise compliance—
 
depression, frequency of hassles, subjective intensity
 
of exercise and positive affect resulting from exercise
 
scores did not emerge as predictors in this study. Our
 
results indicate that overweight, physically
 
symptomatic women can be targeted for exercise programs
 
with success, but does not shed light on how to
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motivate non-overweight, asymptomatic women* Further
 
research in this area is needed.
 
Finally, our study failed to find (with nontrained
 
subjects) the endorphin changes found previously with
 
trained subjects. We speculate that endorphins are
 
released after high intensity exercise in trained
 
subjects and that untrained subjects engaging in
 
moderate aerobic activity may not be similar to those
 
subjects in that regard. Further research which
 
replicates this study using an untrained group of
 
subjects and a group with subjects who are trained at
 
different levels may help us identify the variables
 
that predict endorphin changes.
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APPENDIX A
 
Badk's Depression Questionnaire
 
,i^lI^H£T|OH£^^ Tfela li^ qiscttionfuira* Ob tba (|u«ati®siaii?« arc groupc cl ttat«Bciita«
 
ACAic read tbc gr&yp o£ MtBtmtntw in each taitiefyo thcB pltk ®ut the one
 
in Che group vblch best dceeribet the uay you £t«l today, that Is, right nou,
 
circle the o^aaber beside tha statfeieiit you bava cboaaa. If saveral statcsieott la the
 
group se^ to apply a^ually ^ all, eircla oaeh ob«.
 
Be sure to read all the state^aots la the group btJfota aaklag your choice*
 
(SaDKSSS)
 2b 	 X dooH get satisfactloo out of aay«
0	 I do. Bot fad sad
 thing any eore 
1	 I fed blue or sad
 J	 1 ae diisatlflfied vitb everything
'2a	 I as blue or sad all the tiaie
 
aad I caQtt seea to saap out
 E. (CUILT)
oi it. 0 I den^t feel particularly guilty 
2b I m so sad or unhappy that 1 1 fed bad or uavortbj a good part
It is quite palalul
 of the tliBe
 
I affi so Sad or u&happy tbaC Xi 2 feel quite guilty

1 cau't st&ud it	 Xb 1 fed bad or uswertby practically 
all 	the tijoe nou 
B.	 (PtSSmiSH) 3 I feel as thoygh I an very bad or 
0	 ^i® net partlculasrly
 vortbleii, ' 
ptsii^igtic Of dlicoutagad 
about the futyn r* (mieiATioh^ or ruwisKHEKr)
1 I feel discouraged about the 0 Idon*t fedIaa being punished 
future
 1	 1 have a fedlng that soaething2a 	1 fed 1 have oothlag to look
 bad Bay happen to ee 
■fon^aird to	 2 I ftel I an being punished or2fe 	 2 feel that I v©a«t aver g«t vill be punished
■over mj troubles 3a 	 I feel I deserve to be punished
3	 I letI that the future Is 3b 	Iuant to be punishedhope legs and that thlags 
cannot ij^rove c. (szLF^mim)
0 I don't feel disappointed Is BysdfC. 	 (SENSE or FAILUIB) l« 	 2 m disappointed in «yself
0' X do not feel like a faHurt lb , 2 don.'I like myself

1 1 fttII have failad »er# thaii 2 , I,.1^ disgnsted uith ayseif

the ■average patsoo" 3 1 hate mysdf

2» X fed-1 have iccosqsllihod,.,
 
that ig uorth«» H. (fihr^ACcysdioHs)

vhiU or that m^os aoythiog ■ 0 Ido«i®t feel Im vorae than
 
2b	 Am I look back on ay life all anybody else
1 can see it a lot of .failures 1 Im critical o.f Bysdf for my ' 3	 X fed I j« a cofsplet.t failurt ^aknesaes or mistakes 
as M peraoB (paxtBtt spooae) 2 2 blame myself for tay faults 
3 2 blaat syself for everything
D>
 (DisurisrAcnon).	 bad that happens0	 I not particularly
 
dissatiafled CiUlCIIha IDEAS)
la 	 1 feel; bored ^at of ,the. ti«« 0 Idoo* t have any thoughts of2a 	 I doB»t e&Joy thliiga the imy harming myself

Iuiad to
 1 1 have thoughts of harming tiystlf hut 
Imould not carry them out 
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APPENDIX A 
1 teel 1 w©uid Of octter 
2b 
3a 
3b 
I feel srj f«ailj *d bt bf&ter 
&f£ if I %vere df£u 
I bave defloits plaoJ about cob­
ffi dcirvg auicide 
I %^ould kill Bjatlf if 1 could 
J, 	(ClYlilS)
 
0 I doa>c crj AQY Borc tbLati usual
 
1 I cry aare thaa 1 used to
 
2 I crj all tbe tlae uov. 1 cau^t
 
•top it
 
3	 I used to be able to cry but now I .
 
eanU cry at all eveo tbougb 1
 
vaot to
 
K. (IPJLIIABIIITI)
 
0 I aa more Irritated tbaD 1
 
ever isa
 
1	 1 get aoooyed or irritated bore
 
» easily thao 1 ustd to .
 
2 I feel Irritated all tbe tljae
 
3 I doa*t get irritated at all at
 
thlugs that used to irritate mt
 
I. (SOCIAL withdrawal)
 
0 1 h&vt not lest intetait la other
 
people
 
1 1 less loterested ia other
 
people nov than I used to be
 
2	 I have lost x&ost of oy Interest
 
in other people and have little
 
feeling for th^
 
3	 I have lost ill ay inttresc in
 
other people and doa*t cart about
 
th^ at all
 
H« 	(IKDECISIVLNESS)
 
0 I make decisions about as veil is
 
ever
 
1 I try to put off Baking decisions
 
2 I have great difficulty in Baking
 
decisions
 
3	 I can't Bake any decislona at all
 
any 	Bora
 
H. (BODY IHACt CHAlfCE)
 
0 I don't feel I look any worse
 
than I used to
 
1 I SB «#orried that 2 aa looking
 
old or nnattraetive
 
2	 I feel that thert arc permanent
 
changes in my ippaaranca and thaj
 
make me look Unattraetiva
 
3	 I feel that X m ugly or
 
repulsive looking
 
(Cent•)
 
u. 	 iLtiAJLUAixun/
 
0 1c/ °k as veil as before
 
la It extra afiort to get started
 
doing something
 
lb 1 don't vork as well as 1 used to
 
2 1 have to push nyself very bard to 
do sofaething 
3 I can't do any work at all 
Po (INSO^U)
 
0 I can sleep as well as usual
 
1 I wake up more tired ia the ooming
 
than I, uied to
 
2 I wake up 1-2 hours earlier than usual
 
and find It hard to get back to sleep
 
3 1 vakc up earlier every day end can't
 
get more than 5 hours sleep
 
Q. (FATIGABILITY)
 
0 I don't get any more tired than usual
 
1 I get tired more easily than I used to
 
2 I get tired fro® doing anything
 
^ 2 get too tired to do anything
 
E. (AKOREXU)
 
0 ify appetite Is no worse than usual
 
1 Hy appetite is not at good as it
 
uead to be
 
2 by appetite if auch worse now
 
3 I have no appetite at all any more
 
S- (WEIGHT Less)
 
0 1 haven't lost xsuch weight, If any,
 
lately
 
1 2 have lost Bore than 5 pounds
 
2 2 have lost more than 10 pounds
 
3 2 have lost more than 13 pounds
 
"T. (somatic P££DCCUPAT10H)
 
0 1 SB more concern about my health
 
than usual
 
1 2 am concerned about aches and paint
 
or upset stor&ach or constipation
 
2 1 am so eoncemed with bow I feel or
 
what I feel that it's hard to think
 
of Bucb else
 
3	 2 Bs completely absorbed in what
 
2 fael
 
f. (LDSS OF LIBIDO)
 
0 2 havt not noticed any raeent change
 
in By latarest in aez
 
• 1 2 as less iatcrtited in aez than I
 
used to be
 
2 I m much leos interested in sex now
 
3 I have loit' interest In sax c^apleteiy
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 APPENDIX B
 
Spielberger's State Anxiety Index
 
8TAIFORM X-1
 
NAME.
 DATE.
 
DIRECTIONS: A number of siitamehti which people hive
 
used to describe themsclv^ are pven beiow.Read each aUie*
 
ment and then blacken in the appropriate circle to the rightof X
 
s
the statement to indicate how you feel right now, that ia^ oi 8 
0 
»<
 
this moment. There are no right or wrong answeri. Do not 
.2 1
2
 X
 
n
spend too much time on any one statement butgive the answer P n
>4
 
S»
which seems to describe your presentfeelings best •<
 P 
•4
 8 8
 
3. I feel calm .
 0 0
 
2. I feel secure
 
0 0
 
3. I am tense .
 
0 0 ©
 
4. I am regretful
 
0 0 ©
 
,5. I feel at ease
 
..... 0 0 0
 
6. I fee!upset
 
0 0 ©
 
7. I am presently worryinf over posaiblemiifortunes
 
0 0 ©
 
8. IM jested
 
0 0
 
9. I feel anxious ...
 
-
 © 0 ©
 
10. I feel comfortable ... .
 
0 0
 
31. I feel sell-confident
 
0 0
 
32. I feel nervous
 
© ©
 
33. I am jittery .. .
 
© © ©
 
14. I feel "high slning**.
 
0 0 ©
 
15. I am relaxed .....
 
0 ©
 
16, I.feel content 
• ^
 0 ©
 
17. I am worried .....
 
0 © ©
 
18. I feel over-excited and "rattled'* ,
 0 0 ©
 
19. I feel joyful ..........
 
0 0
 
20. I fee! pleasant .
 
....... 0 0 0
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 APPEMDIX C
 
The Cornell Medical Index
 
Your Age ________
 
\our SsK . 	 Your Race/ethnic group
 
I am employed (check one) Your marital status is
 
Full-tiine " Single '
 
Half-time ' Married
 
Quarter-1ime Divorced
 
Not employed, Other _____
 
Directions: If you answer YES to the question asked, put a circle around the
 
If you have to answer NO to the question asked, put a circle around the
 
Answer all questions. If you are not sure, guess.
 
Section A
 
1. Do 	you need glasses to read? Yes No
 
2. Do you need glasses to see things at a distance? Yes No
 
3, Has your eyesight often black out completely? Yes ~ No
 
4. Do your eyes continually blink or water? Yes No
 
5. Do you often have bad pains in your eyes? Yes No
 
. 6. Are your eyes often red or inflajsied? Yes
 No
 
7. Are 	you hard of hearing? Yes No
 
8. Have you ever had a bad running ear? Yes No
 
9. Do you have constant noises in your ears? Yes No
 
Section B
 
10. Do 	you have to clear your throat frequently? Yes No
 
11. Do 	you often feel a choking luap in your throat?
 Yes	 No
 
12. Are you often troubled with bad spells of sneezingTYes No
 
13. Is 	your nose continually stuffed up? Yes No
 
14. Do 	you suffer from a constantly running nose? Yes No
 
15. Have you at times had bad nose bleeds?
 Yes	 No
 
16. Do 	you often catch severe colds?
 Yes	 No
 
17. Do 	you frequently suffer from heavy chest colds?
 Yes	 No
 
18. When you catch a cold, do you always have to go
 
to bed?
 Yes	 No
 
19. Do frequent colds keep you miserable all winter? Yes No
 
20. Do 	you get hay fever?
 Yes	 No
 
. 21.	 Do you suffer from asthma? Yes No
 
Are you troubled by constant coughing? Yes No
 
23. Have yoy ever coughed up blood?	 Yes ■ ■ No 
24,	 Do you sometimes have'severe soaking sweats
 
at night? No
Yes
 
2S.- Have you ever had a chronie cheat condition? Yes No
 
26. Have you ever had T,8, (Tuberculo^ii)? Yes No
 
27. Did you ever live with anyone who hid T,8.? Yes No
 
Section C
 
28.- . Has a doctor ever said your blood preaaur® was
 
"too high?. Yes No
 
29. Haa g doctor ever said your blood pressure was
 
too low?	 Yea No
 
30. Do 	you have pains in the heart or chest? Yes No
 
31. Are you often bothered by thuaping of the heart? Yes ■ No
 
32, Does your heart often race like wad? Yes No
 
33. Do 	you often have difficulty in breathing? Yes No
 
34. Do you get out of breath long before anyone else? Yes No
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 appendix C (Confeo)
 
35, Do 	you sometimes get out of breeth just sitfing
 
Yes V
36 Are your ankles often badly swollen? yes No
 
3'. Do cold hands or feet trouble you even in hot
 
weather?
38. Do you suffer from frequent crawps in your legs? " °
 
Yes No
39. Has a doctor ever said you had heart trouble?
 
Yes No
40. Does heart trouble run in your family?
 
Yes No
 
Section
 
41. Have you lost more than half your teeth?
 
Yes No
42 Are you troubled by bleeding gums?
 
Yes No
43 Have you often had severe toothaches?
 
Yes No
44 Is 	your tongue usually badly coated?
 
Yes No
45 Is 	your appetite always poor?
 
Yes No
46. Do 	you usually eat sweets or other food between
 
meals?
 
Yes No
47. Do 	you always gulp your food in a hurry?
 
Yes No
Do you often suffer from an upset stomach'^
 
49 Do you usually feel bloated after eating-? Yes No
 
Yes No
50 Do 	you usually belch a lot after eating?
 
Yes No
51 Are you often sick to your stosaach?
 
Yes No
52. Do 	you suffer from indigestion?
 
Yea No
53. Do severe pains in the stomach often double you
 
ip?Yes No
54. Do 	you suffer from constant stomach trouble?
 
Yes No
Dw. Does stomach trouble run in your family?
 
Yes No
56. Has a doctor ever said you had stomach ulcers?
 
Yes No
Do you suffer from frequent loose bowel movement
 
8? Yes No
OH, Have you ever had severe bloody diarrhea?
 
Yes No
59. Were you ever troubled with intestinal worms?
 
Yes No
^0. Do 	you constantly suffer from bad constipation?
 
Yea No
bl. Have you ever had piles (rectal hemorrhoids)?,
 
Yes No
62. Have you ever had jaundice (yellow eyes and skin
 
? Yes No
63. Have you ever had serious liver or gall bladder
 
trouble?
 
Yes No
 
Section
 
64. Are your joints often painfully swollen?
 
Yes No
65. Do 	your muscles and joints constantly feel stiff?
 
Yes No
65. Do 	you usually have severe pains in the arms
 
or legs?
 
Yes No
67. 	 Are you crippled with severe rheumatism
 
(arthritis)?
 
Yes No
o8. Does rheumatism (arthritis) run in your family?
 
^9. Do week or painful feet make your life miserable? Yes No
 
Yes No

'U. Do pains in the back make it hard for you to
 
^	 keep up with your work?
 
Yes No

'1. Are you troubled with a serious bodily disability
 
or daforaity?
 Yes' No
 
Section
 
72. Is 	your skin very seriBitive or tender? Yes
 
No
 
74 n® 	 usually stay open « long tim^ffes No
74. Doea your face often get badly flushed? Yes
 
^5. Do 	you sweat a great d^al even in cold weather? Yes No
 
No
 
77* you often bothered by severe itching? 	 No
Does your skin often break out in a rash? YesYes
 
Are you often troubled with boile? 	 Yes No
 
No
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Sect ionJi
 
"79. Do you suffer badly from frequent sever®
 
headaches? Yes No
 
80.	 Does pressure or pain in the head often make
 
life miserable?
 Yes No
 
81. Are 	headaches common in your family? Yes No
 
82. Do 	you have hot or cold spells?
 Yes No
 
83. Do 	you often have spells of severe dizziness? Yes No
 
84. Do 	you frequently feel faint?
 Yes No
 
'85, Have you fainted more than twice in your life? Yes No
 
B6. Do you have constant numbness or tingling in
 
any part of your body? Yes No
 
87. Was any part of your body ever paralyzed? Yes No
 
88. Were you ever knocked unconscious?	 Yes
 No
 
89.	 Have you at times had a twitching of the face,
 
head or shoulders?
 Yes No
 
90. Did 	you ever have a fit or convulsion (epilepsy)? Yes No
 
91.	 Has anyone in your family ever had fits or
 
convulsions (epilepsy)? Yes No
 
92. Do you bite your nails badly? Yes No
 
~ 93. Are you troubled by stuttering or stammering? Yes No
 
94. Are 	you a sleep walker? Yes No
 
95. Are 	you a bed wetter?
 Yes No
 
96. Were you a bed wetter between the ages of 8 & 14? Yes No
 
Section H
 
97. Do 	you have to get up every night and urinate?
 Yes No
 
98.	 During the day, do you usually have to urinate
 
frequently? Yes No
 
99. Do 	you often have severe burning pain when
 
you urinate? Yes No
 
100, Do you sometimes lose control of your bladder?
 Yes No
 
101.	 Has a doctor ever said you had kidney or bladder
 
disease? Yes No
 
Section I
 
102. 	 Do you often get spells of coiBplete exhaustion
 
or fatigue? Yes No
 
103. Does working tire you out coropletely? Yes No
 
104. Do 	you usually get up tired and exhausted in
 
the morning? Yes No
 
J05. Does every little effort wear you out? Yea No
 
106. 	^ Are you constantly too tired and exhausted
 
even to eat? Yes No
 
107. Do 	you suffer from severe nervous exhaustion? Yes No
 
108. Does nervous exhaustion- run in your family? Yes No
 
Section J
 
109. Are you frequently ill?	 Yes No
 
110. Are you frequently confined to bed by illness?
 Yes No
 
111. Are you always in poor health?	 Yes No
 
112. Are you considered a sickly person? Yes No
 
113. Do you come from a sickly family?	 Yes No
 
114.	 Do severe pains and aches make it impossible
 
for you to do your work? Yes No
 
115. Do 	you wear yourself out worrying about your
 
health?	 Yes No
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116. Are you always ill and unhappy^ Yes No 
117. Are you constantly Bade miserable by your health? Yes '.Vo 
Sect ion K 
113. Did you ever have scarlet fever? Yes No 
119. As a child, did you have rheumatic fever, growing 
pains or twitching of the liwbs? Yes So 
120. Did you ever have malaria? Yes No 
121. Were you ever treated for severe aneaia 
(thin blood)? Yes No 
122. Were you ever treated for "bad blood" 
123. 
(venereal disease)? 
Do you have diabetes (sugar disease)'* 
Yes 
Yes 
.No 
No 
124. Did a doctor ever say you had a goiter 
(in your neck)? Yes No 
125. Did a doctor ever treat you for tumor or cancer? Yes .No 
126. Do you suffer from any chronic disease? Yea No 
127. Are you definitely under weight? Yes No 
128. Are you definiteiy over weight? Yes No 
129. Did a doctor ever say you had varicose veins 
130. 
(swollen veins) in your legs? 
Did you ever Have a stribui bparation? 
Yes 
Yes 
No 
No 
13L pid you ever haye a aeriout injury? Yes No 
132. Do ym often have e^all acoidenta er injuries? Yes No 
Section L 
133. Do you usually have great difficulty in falling 
134. 
asleep or staying asleep? 
Do you find it impossible to take a regular 
Ves No 
135. 
rest period each day? 
Do you find it impossible to tahe regular daily 
Yes No 
■ .exercise? Yes No 
136. Do you smoke mbre than 20 cigairettes a day? Yes No 
137. Do you drink more than six cups of coffee or 
tea a day? Yes No 
138. Do you usually take two or mere alcoholic 
drinks a day? Yes No 
Section H 
139. Do you sweat or tremble a lot during examinations 
or questioning? Yes No 
140. Do you get nervous and shaky when approached 
by a superior? Yes No 
141. Does your work fall to pieces when the boss 
or a superior is watching you? Yes No 
142. Does your thinking get completely mixed up when 
you have to do things quickly? Yes No 
143. Must you do things very slowly in order to do 
them without mstakee? Yes No 
144. Do you always get diFedtions and orders wrong? Yes No 
145. Do strange pe^iple or places make yp Yes No 
146. Are you seared to be alone when there are no 
147. 
friends near ypu?
is it always hard for you to make up your mind? 
Yes 
Yes 
No 
No 
148. Do you wish you always had someone at your side 
• to ;advi.s0'you? Yes No 
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149. Are you considered « clurasy person? Yea No
 
150. Does it bother you to #at anyi^herc except in
 
No
 your own hoac?	 Yes 

Section N
 
151. Do you feel alone and sad at a party? Yes No
 
152. Do you usually feel unhappy and depressed? Yes No
 
153. Do you often cry? 	 Yes No
 
154. Are you always aiserable and blue? 	 Yes No
 
155. Does life look entirely hopeless? 	 Yes No
 
156. Do 	you often wish you were dead and away fro®
 
^ it all?
 
Section 0
 
157. Does worrying continuaUy get you down? Yes no
 
158. Does worrying run in your fasaily? 	 Yes No
 
159. 	 Does every little thing get on your nerves
 
and wear you out? Yes No
 
160. Are you considered a nervous person'* Yes No
 
161. Does nervousness run in your fasiily? Yea No
 
162. Did you ever have a nervous breakdown? Yes No
 
163. Did anyone in your family ever have a nervous
 
Yes No
breakdown?
 
164. Were you ever a patient in a mental hospital
 
Yes No
(for your nerves)?
 
165. Was anyone in your family ever a patient in a
 
mental hospital (for their nerves)? Yes No
 
Section P
 
166. Are you extremely shy or sensitive? Yes No
 
167. Dp you come from a shy or sensitive family? Yes No
 
168. Are your feelings easily hurt? 	 Yes No
 
169. Does criticism always upset you? 	 Yes No
 
170. Are you considered a touchy person? Yes No
 
Yes No
171. Do 	people usually ffiisunderstand you?
 
Section Q
 
172. Do 	you have to be on your guard even with friends? Yes No
 
173. Op 	you always do things on sudden impulse? Yes No
 
174. Are you easily upset or irritated? 	 Yes No
 
175. 	 Do you go to pieces if you don't constantly
 
control yourself?
 
176. 	 Do little annoyances get on your nerves imrid make
 
you-angry?
 
177. 	 Does it make you angry to have myme tell you
 
what to do? Y®®
 
178. Do people often annoy and irritate you? Yes No
 
179. 	 Do you flare up in anger if you cam't have ^
 
what you want right away?
 
180. Do you often get into a violent rage? Yes No
 
Section R 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
appendix C (Cont.) 
Do you often shake or tremble? 
Are you constantly keyed up and jittery? 
Do sudden noises make you jump or shake badly? 
Do you tremble or feel weak whenever someone 
shouts at you? 
Do you become seared at sudden movements or 
noises at night? 
Are you often awakened out of your sleep by 
frightening dreams? 
Do frightening thoughts keep coming back in 
your mind? 
Do you often become suddenly seared for no 
good reason? 
Do you often break out in a cold sweat? 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
Section S 
190. Have your menstrual periods usually been painful? Yes No 
191. Have you often felt weak or sick with your 
periods? Yes No 
132. Have you often had to lie down when your periods 
came on? Yes No 
193. Have you usually hs®n tense or jumpy with your 
periods? Yes No 
194. Have you ever had constant severe hot flashes 
and sweats? Yes No 
195. Have you often been troubled with a vaginal 
discharge? Yes No 
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 APPENDIX D
 
The Haaele's Scale
 
Hassles are irritants that can range from minor annoyances
to fairly major pressures, probleiaS. or difficulties. They can occur few or
 
many times.
 
the following pages are a number of ways in which a
 person can feel hassled, rirst, circle the hassles that have happened to you
 
^ 1circl Santh. Then look at the numbers on the right of the items you
ed. Indicate by circling e 1, 2, or 3 how SEVERE each of the circled
 
hassles has been for you in the past month. If a hassle did not occur in the
 
last month do NOT circle It.
 
SEVKHITV
 
, 1. Somewhat severe
 
HASSLES 2, Moderately severe
 
3. Ei^tremely severe
 
(1) Misplacing or losing things 1 2 3
 
(2) Troublesome neighbors 1 2 3
 
(3) Social obligations j 2 3
 
(4) Inconsiderate smokers ....... .. 1 2 3
 
(5) Troubling thoughts about your future ir 2 3
 
(6) Thoughts about death x 2 3
 
(T) Health of a fwnily member j 2 3
 
(8) Not enough money for clothing ...i. |2 3
 
(9) Not enough money for housing 1 2 3
 
(10) Concerns about owing money 1 2 3
 
(11) Concerns about getting credit I 2 3
 
(12) Concerns about money for canergencies i 2 3
 
(13) Someone owes you money 1 2 3
 
(14) Financial responsibility for someone who doesn't
 
live with you . 1 2 3
 
(15) Cutting down on electricity, water, etc. 1 2 3
 
(16) Smoking too much 1 2 3
 
(17) Use of alcohol 1 2 3
 
(18) Personal use of drugs I 2 3
 
(19) Too many responsibilities 1 2 3
 
APPENDIK D iCont.) SEVERITY
 
1. Somewhat severe
 
2. i^oderalely severe
 
3. EKireoely severe
 
(20) Decisions about having children 1 2 3
 
(21) Non-fasnily members living in your house 1 2 3
 
(22) Care for pet 1 2 3
 
(23) Planning meals 1 2 3
 
(24) Concerned about the meaning of life 1 2 3
 
(25) Trouble relaxing I 2 3
 
(26) Trouble making decisions I 2 3
 
(27) Problems getting along with fellow workers ...... 1 2 3
 
(28) Customers or clients give you a hard time I 2 3
 
(29) Home maintenance (inside) ....................... 1 2 3
 
(30) Concerns about Job security I 2 3
 
(31) Concerns about retirement 1 2 3
 
(32) Laid~off or out of work 1 2 3
 
(33) Don* t 1ike current work duties 1 2 3
 
(34) Don't like fellow workers 1 2 3
 
(35) Not enough money for basic necessities .......... 1 2 3
 
(36) Not enough money for food 1 2 3
 
(37) Too many interruptions 1 2 3
 
(38) Unexpected company 1 2 3
 
(39) Too much time on hands I 2 3
 
(40) Having to wait I 2 3
 
(41) Concerns about accidents 1 : 2 3
 
(42) Being lonely 1 2 3
 
(43) Not enough money for health care 1 '2 . 3
 
(44) Fear of confrontation 1 2 3
 
(45) Financial security ' 1 2 3
 
(46) Silly practical miatakda .....•. 1 2 3
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APPRNDISC D (COfTit,) SEVgRiTY
 
1. Somewhat severe
 
2. Moderately severe
 
3. Evtreiaely severe
 
(47) Inability to express yourself
 
(48) Physical illness
 
(49) Side effects of nedication
 
(50) Concerns about medical treatment
 
(51) Physical appearance
 
(52) Fear of rejection
 
(53) Difficulties with getting pregnant ..............
 
(54) Se^cual problems that result from physical problems
 
(55) Sexual problems other than those resulting from
 
physical problems
 
(56) Concerns about health in general 
(67) Not seeing enough people 
(50) Friends or relatives too far away . 
(59) Preparing meals 
(60) Wasting time 
(61) Auto maintenance 
(62) Filling out forms 
(63) Neighborhood deterioration 
m) Finsneirig children*® edacatioh 
(65) Pr^klm® with ^ployeei
 
iM) m Job' to to bmn$: % mmm or mm »., .«
 
(67) Declining physical abilities 
(68) Being exploited 
(89) Concerns about bodily functions «... 
(70) hlsing prices of comboh goods 
(71) Not getting enough rest 
(72) Not getting enough sleep 
I 2 3
 
1 2 3
 
I 2 3
 
1 2 3
 
1 2 3
 
1 2 3
 
2 3
 
1 2 3
 
1 2 ■3
 
1 2 3
 
1 2 3
 
I 2 3
 
1 2 3
 
1. 2 3
 
2. 3
 
I 2 3
 
1 2 3
 
2 2
 
I , 2 3
 
I 2 3
 
i 2 3
 
I 2 3
 
1 2 3
 
1 2 3
 
1 o 3
 
1 2 3
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APPDNDIX D (Cont.) SEVERITY
 
.1. Soosewhat severe
 
2. Moderately severe
 
3. EKtreaely severe
 
(73) Probieiss with aging parents i 2 3
 
(74) Problems with your children 1 2 3
 
(75) Problems with persons younger than yourself ..... 1 2 3
 
(76) Problems with your lover i 2 3
 
(77) Difficulties seeing or hearing l 2 3
 
(78) Overloaded with family responsibilities 1 2 3
 
(79) Too many things to do i 2 3
 
(80) Unchallenging work 1 2 3
 
(81) Concerns about meeting high standards 1 2 3
 
(82) Financial dealings with friends or acquaintances 1 2 3
 
(83) Job dissatisfactions ] 2 3
 
(R4) Worries about decisions to change Jobs 1 2 3
 
(85) Trouble with reading, writing, or spelling abil.lies 1 2 3
 
(86) Too many meetings 1 2 3
 
(87) Problems with divorce or separation 1 2 3
 
(88) Trouble with arithmetic skills .................. 1 2 3
 
(89) Gossip I 2 3
 
(90) Legal problems j 2 3
 
(91} Concerns about weight 1 2 3
 
(92) Not enough time to do the things you need to do 1 2 3
 
(93) Television ^ 2 3
 
(94) Not enough personal energy 1 2 3
 
(95) Concerns about innar conflicts 1 2 3
 
(96) Feel conflicted over whet to do 1 2 3
 
(97) Regrets over pest decisions I 2 3
 
(98) Menstrual (period) problems 1 2 3
 
(99) The weather i, j * 3
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SEVERITY
APPENDIX D (Cont.)
 
1. Somewhat severe
 
2. Moderately severe
 
3. Extremely severe
 
(100) Nightmares 3
 
(101) Concerns about getting ahead 3
 
(102) Hassles from boss or supervisor • • 3
 
(103) Difficulties with friends 3
 
(104) Not enough time for family 2 3
 
(105) Transportetion probleois 2 3
 
(106) Not enough money for transportation 2 3
 
2 3
(107) Not enough money for entertainiiient and recreation
 
3
(108) Shopping 2
 
(109) Prejudice and discrimination from others ....... 2 3
 
2 3
(110) Property, investments or taxes
 
(111) Not enough time for entertaiiiment and recreation 2 3
 
(112) Vardwork or outside home maintenance 2 3
 
(113) Concerns about news events 2 3
 
2 3
(114) Noise
 
2 3
(115) Crime ...
 
(116) Traffic ♦ • • 2 3 
(117) Pollution 2 3 
HAVE WE HISSED ANY Of YOUR HASSLES? If SO, WRITE
 
THEM IN BELOW:
 
(118)
 
ONE MORE THING: HAS THERE BEEN A CHANGE IN YOUR
 
LIFE THAT AFFECTED HOW YOU iUdSWERSD THIS SCALE?
 
IF SO, TELL US WHAT IT WAS:
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 APPENDIX E
 
The Exercise & Personal History Questionnaire
 
Ht. Wt. Subject No.
 
(please print all information carefully ­
your responses will remain confidential)
 
NAME
 
DATE OF BIRTH SOC. SEC. NO.
 
ADDRESS
 
PHONE NUMBER
 
Circle the most appropriate responses;
 
In general, how would you rate your health?
 
Poor Fair Good Very Good Superior
 
Have you done aerobics before? Yes No
 
If yes, how long did you keep it up?
 
What things prevented you from doing aerobics in the
 
past? (circle all that apply)
 
Transportation Cost No Time No Partner
 
Family Member Against Injury Mo Interest
 
God Bored With It Didn't Help Didn't Like It
 
Instructor Bad Place Bad Too Lazy Inconvenient
 
Do you have any health problems that might interfere
 
with doing low impact aerobics? Yes No
 
If yes, what are they?
 
Classes will be offered three times a day, M-F. How
 
many classes do you think you will attend per week?
 
Please rate your current mood by circling the number
 
that best fits how you feel.
 
Right now I feel: 
Ndh a<r all gxtremely 
Happy 1 2 3 4 5 6 7 8 9 
Euphoric I 2 3 4 5 6 7 8 9 
Overall, in general, I feel;
 
Not at all positive Extremely positive
 
1 2 3 4 5 6 7 8 9
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APPENDIX P
 
QiA!Sstlgni2iA£g
 
Seeia1 E-f-'Cur ity Numbfsr ■ 
. Classs horning ?>Jcon Late Afternoon
 
UeathiV . tood Fair F'oor Ralr./ Cold
 
rieasr rate your currant mood by circling the number that beet
 
fits how /ou feel.
 
Right ncv'j I feels
 
Hot at all E-tremelv
 
Happy 1 2 3 4 5 6 7 ^
 
Euphoric 1 2 3 4 5 6 < S
 
OverallH in general, I feel
 
■ Not at all Extremely
Positive
 
Positive
 
9
 
1 2
 
Mow intensely (hard) did you work in today's session:'
 
Not at all E:itremely
 
Intense Intense
 
3 4 5 6 7 3 9
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ArPKIiDIK Cl
 
Please rate your current mood by circling the number that best
 
fits how you feels
 
Right now I feels
 
Not at all Extremely
 
1. Happy 1 2 3 4 5 6 7 8 9
 
2. Energized 1 2 3 4 5 6 7 8 9
 
3, Serene 1 2 4 5 6 7 3 9
3
 
4. Euphoric 1 2 3 4 5 6 7 9
8
 
Now please give your overall mood a single ratings
 
5. Overall^ in general, I feels
 
Not at ail Extremely
 
Positive Positive
 
My gender is: Male_^ Female
 
My age is;
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